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Electrotechnology in Mobility Sectional Committee, ЕТО 51 


FOREWORD 


This Indian Standard (Part 2/Sec 2) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Elecrotechnology in Mobility Sectional Committee had been approved by the Electrotechnical Division Council 


This standard (Part 2) is the series of standards which covers the mechanical, electrical and performance 
requirements for dedicated plugs, socket outlets, vehicle connectors and vehicle inlets for interfacing between 
such dedicated charging equipment and the electric vehicle. This series consists of the following sections. 


Section 1. General requirements, comprising clauses of a general character. 


Section 2 Dimensional compatibility and interchangeability requirements for a.c. pin and contact-tube 
accessories. 


Section 3 Dimensional compatibility and interchangeability requirements for d.c. and a.c./d.c. pin and contact- 
tube vehicle couplers. 


Considerable assistance has been obtained from IEC 62196-2: 2016 while preparing this standard. Most of the 
requirements of this standard correspond to the requirements of IEC 62196-2:2016 (except for the exemptions 
described in the following paragraphs). 


The regulatory bodies, had decided that an India specific charging system be defined and the development of this 
has been entrusted to the Department of Science and Technology. As such, some provisions for inclusion of the 
outcome of this scientific exercise has been left in this standard. The standard will be modified/amended once the 
new design is validated and found stable. 


The cross references of IEC have been modified to refer Indian Standards whenever available. Where corresponding 
Indian Standards are not available, the IEC references have been retained. The committee has decided that these 
IEC standards are suitable to be used till equivalent/corresponding Indian Standards are published. 


The composition of the committee responsible for formulation of this standard is given at Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated expressing the result of a test, shall be rounded off in accordance with IS 2 : 1960 ‘Rules 
for rounding of numerical values ( revised )'. The number of significant places retained in the rounded off value 
should be the same as that of the specified value in this standard. 
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Indian Standard 


ELECTRIC VEHICLE CONDUCTIVE 
CHARGING SYSTEM 


PART 2 PLUGS, SOCKET-OUTLETS, VEHICLE CONNECTORS 
AND VEHICLE INLETS 


Section 2 Dimensional compatibility and interchangeability 
requirements for a.c. pin and contact-tube accessories 


1SCOPE 


This section of IS 17017(Part 2) covers requirements 
of plugs, socket-outlets, vehicle connectors and vehicle 
inlets with pins and contact-tubes of standardized 
configurations, herein referred to as accessories, with 
nominal rated operating voltage not exceeding 415 
V a.c., 50 Hz and a rated current not exceeding 63 A 
three-phase or 70 A single phase, for use in conductive 
charging of electric vehicles. 


This section of IS 17017 (Part 2) covers the basic 
interface accessories for vehicle supply as specified 
in IS 17017 (Part 2/Sec 1), and intended for use in 
conductive charging systems for circuits specified in IS 
17017(Part 1):2018. 


NOTES 

1 Electric road vehicles (EV) implies all road vehicles, 
including plug-in hybrid road vehicles (PHEV), that derive all 
or part of their energy from RESS. 


2 These accessories are intended to be used for circuits 
specified in IS 17017 (Part 1) : 2018 which operate at different 
voltages and frequencies and which may include extra-low 
voltage (ELV) and communication signals. 


3 These accessories may be used for bidirectional power 
transfer (under consideration). 


4 This standard applies to accessories to be used in an ambient 
temperature between -25°C outdoor to +55°C. 

5 These accessories are intended to be connected only to cables 
with copper or copper-alloy conductors. 


6 Vehicle inlet and vehicle connector to this standard are 
intended to be used for charging in modes 1, 2 and 3, cases B 
and C. The socket-outlets and plugs covered by this standard 
are intended to be used for charging mode 3 only, case A and B. 


7 The modes and permissible connections are specified in 
IS 17017 (Part 2/Sec 1). 


2 REFERENCES 


This clause of IS 17017 (Part 2/Sec 1) is applicable 
except as follows: 


Addition: 


IS 17017 (Part 2/Sec 1), Electric vehicle conductive 
charging system Part 2: Plugs, socket- outlets, vehicle 
connectors and vehicle inlets — Conductive charging of 
electric vehicles — Section 1: General requirements 


3 TERMS AND DEFINITIONS 
This clause of IS 17017 (Part 2/Sec 1) is applicable. 


4 GENERAL 
This clause of IS 17017 (Part 2/Sec 1) is applicable. 


5 RATINGS 


This clause of IS 17017 (Part 2/Sec 1) is applicable 
except as follows: 


Replacement: 


5.1 Rated Operating Voltage 

The rated operating voltage are: 
a) 30 V (signal or control purposes only); 
b) 240 V a.c.; and 
с) 415У а.с. 


52 Rated Currents 
The rated currents are: 
a) 2 A (signal or control purposes only); 
b) 13A single phase; 
c) 16A single and three-phase; 
d) 20 A single and three-phase; 
е) 30A or 32A single and three-phase; 
f) 60 A or 63 A single and three-phase; and 
g) 70 A single phase only. 


6 CONNECTION BETWEEN THE POWER 
SUPPLY AND THE ELECTRIC VEHICLE 


This clause of IS 17017 (Part 2/Sec 1) is applicable 
except as follows: 


Replacement: 


6.1 General 


This Clause provides a description of the physical 
conductive electrical interface requirements between 
the vehicle and the power supply which allows the 
following design at the vehicle interface: 
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— a basic interface that provides for current ratings 
up to 63 A a.c. three-phase and up to 70 A a.c. 
single phase. 


Different configuration types for the basic interface 
may allow different application of mode and current 
ratings. See introduction to relevant standard sheets for 
more details. 
6.2 Types of Vehicle Inlets 
There 15 one type of vehicle inlet: 

— Basic 
6.3 Types of Vehicle Connectors 
There is one type of vehicle connector: 


— Basic 
6.4 Not applicable 


6.5 Basic Interface 


The basic interface may contain up to 7 power or signal 
contacts, with unique physical configurations of contact 
positions for single or three phases. The electrical 
ratings and their function are described in Table 201. 
The electrical ratings and their function are described 
in the Standard Sheets. 


Each vehicleinletshall only mate with the corresponding 
type of vehicle connector. Each plug shall only mate 
with the corresponding type of socket-outlet. 


The accessories, configuration types 2 vehicle coupler, 
socket-outlet and plug are rated: 


Table 201 Overview of the Basic Vehicle Interface, 
Configuration Types 2, Three-Phase 


or Single Phase 
( Clause 6.5 ) 
Position Umax Three Single Functions 
Number? Phase Phase 
Imax Imax 
Vac A A 
Туре2 Туре 2” 
1 440 63 70 ІЛ (mains 1)” 
2 440 63 L2 (mains 2) 
3 440 63 L3 (mains 3) 
4 440 63 70 N (neutral)? 
5 — Rated for fault PE (ground/earth) 
6 30 2 CP (Control pilot) 
7 30 2 PP (Proximity) or 


CS (Connection 
switch) 


For single phase charging, contacts 1 and 4 shall be used. 


M 


For single phase system supply phase to phase this contact 
can be used for L2 (mains 2). 


e 


Position number does not refer to the location and/or 
identification of the contact in the accessory. 


а) 240 V, 13 A or 20 A or 32 A or 63 A or 70 A single 
phase; and 


b) 415 V, 13 A or 20 A or 32 A or 63 A, three-phase. 
6.6 Not applicable. 
Addition: 


6.201 Communication and Control Pilot Function 


The control pilot and proximity detection or connection 
contacts are intended to be used in accordance with IS 
17017(Part 1). 


7 CLASSIFICATION OF ACCESSORIES 


This clause of IS 17017(Part 2/Sec 1) is applicable 
except as follows: 


Replacement: 


7.4 According to Electrical Operation 


— Not suitable for making and breaking an electrical 
circuit under load for configurations type 2; 


NOTE — Communication circuits according to this standard 
are deemed not to make or break load as a result of this clause. 


7.5 According to interface 

Interface is specified in 6. 
— Basic type. 

Addition: 


7.201 According to the Standard Sheet used 
— Configuration type 2. 


8 MARKING 
This clause of IS 17017 (Part 2/Sec 1) is applicable. 


9 DIMENSIONS 


This clause of IS 17017 (Part 2/Sec 1) is applicable 
except as follows: 


Replacement: 

9.1 Accessories shall comply with the relevant standard 
sheets as specified below and in Table 202: 
Configuration type 2 


— 63 A, 415V three-phase or 240 V, 70 A single- 
phase accessories: standard sheets 2-II, Па, IIb, 
Пе, Па, Пе, ПЕ, Пе and ПВ. 


10 PROTECTION AGAINST ELECTRIC 
SHOCK 


This clause of IS 17017(Part 2/Sec 1) is applicable. 


11 SIZE AND COLOUR OF PROTECTIVE 
EARTHING CONDUCTORS 


This clause of IS 17017(Part 2/Sec 1) is applicable 
except as follows: 
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Table 202 Configuration Types and Standard Sheets 
( Clause 9.1 ) 


Configuration Type Standard Sheet Applicable 
Accessories 
2 2-П Accessories 
Replacement: 


The core connected to the earthing terminal shall be 
identified by the colour combination green-and-yellow. 
The nominal cross/sectional area of the earthing 
conductor and of the neutral conductor, if any, shall be 
at least equal to that of the phase conductors . 


12 PROVISIONS 
EARTHING 


This clause of IS 17017 (Part 2/Sec 1) is applicable. 


FOR PROTECTIVE 


13 TERMINALS 


This clause of IS 17017 (Part 2/Sec 1) is applicable 
except as follows: 


Addition: 


13.201 Wire connection of components, for example 
coding resistors may be rewirable or non-rewirable. 


14 INTERLOCKS 
This clause of IS 17017 (Part 2/Sec 1) is applicable. 


15 RESISTANCE TO AGEING OF RUBBER 
AND THERMOPLASTIC MATERIAL 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


16 GENERAL CONSTRUCTION 
This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


17 CONSTRUCTION OF SOCKET-OUTLETS 
This clause of IS 17017 (Part 2/Sec 1) is applicable 


18 CONSTRUCTION ОЕ PLUGS 
VEHICLE CONNECTORS 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable 


AND 


19 CONSTRUCTION OF VEHICLE INLETS 
This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


20 DEGREES OF PROTECTION 
This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


21 INSULATION RESISTANCE 
DIELECTRIC STRENGTH 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable 


AND 


Rated Voltage V Rated current A Phase 
240 70 Single-phase 
415 63 Three-phase 
22 BREAKING CAPACITY 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable 


23 NORMAL OPERATION 
This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


24 TEMPERATURE RISE 


This clause of IS 17017 (Part 2/Sec 1) is applicable 
except as follows: 


24.1 This clause of IS 17017 (Part 2/Sec 1) is applicable 
except as follows: 


Addition, Afier the Seventh Paragraph: 


For accessories dependent upon a resistor coding to 
define the accessory's assigned current rating, the test 
shall be repeated using a set of samples for each resistor 
coding value and tested at the maximum current 
corresponding to that resistor coding value. 


25  FLEXIBLE 
CONNECTION 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


CABLES AND ТНЕІК 


26 MECHANICAL STRENGTH 
This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


27 SCREWS, CURRENT-CARRYING PARTS 
AND CONNECTIONS 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


28 CREEPAGE DISTANCES, CLEARANCES 
AND DISTANCES 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


29 RESISTANCE TO HEAT, TO FIRE AND TO 
TRACKING 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


30 CORROSION AND RESISTANCE TO 
RUSTING 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 


31 CONDITIONAL SHORT-CIRCUIT 
CURRENT WITHSTAND TEST 


This clause of IS 17017 (Part 2/Sec 1) 1s applicable. 
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32 ELECTROMAGNETIC COMPATIBILITY 
(EMC) 


This clause of IS 17017 (Part 2/Sec 1) is applicable. 


33 VEHICLE DRIVEOVER 


This clause of IS 17017 (Part 2/Sec 1) is applicable 
except as follows: 


33.4 Not applicable. 
33.5 Not applicable. 


201 COMPONENTS 


NOTE This clause will be transferred to Section 1, Clause 4 in 
its next revision. 


201.1 Ratings 


Acomponent shall be used in accordance with its rating 
established for the intended conditions of use. 


Compliance is checked by inspection. 


201.2 Mechanical Assembly 


Loosening of parts in an accessory as a result of 
vibration due to storage, handling and operation shall 
not result in a risk of fire, electric shock, injury to 
persons. 


Compliance is checked by inspection. 


201.3 Current-carrying Parts of Incorporated 
Components 


Any component uninsulated live part shall be so secured 
to the base or mounting surface, or otherwise insulated 
that the part does not turn or shift in position resulting 
in a reduction of creepage distances, clearances and 
distances below the minimum required values of 28 of 
IS 17017 (Part 2/Sec 1). 


Compliance is checked by inspection. 
201.4 Electrical Connections 


201.4.1 The requirements described in 201.4.2 to 
201.4.4 apply to connections of internal wiring that are 
factory installed in the accessory. 


Compliance is checked by inspection. 


201.4.2 A splice or connection shall be mechanically 
secure and shall make electrical contact. 


Compliance is checked by inspection. 


201.4.3 A soldered connection is determined to be 
mechanically secure when the lead is: 


a) wrapped one full turn around a terminal; 

b) bent at a right angle after being passed through an 
eyelet or opening, except on printed wiring boards 
where components are inserted or secured (as in a 
surface-mounted component) and wave-soldered 
or lap-soldered; 

с) twisted with other conductors; or 

d) an equivalent means. 


Compliance is checked by inspection. 


201.4.4 A splice shall be provided with insulation 
equivalent to that of the wires involved unless 
permanent clearance and creepage distances are 
maintained between the splice and other metal parts. 
Insulation over the splice is not prohibited from having: 


a) asplicing device such as a pressure wire connector, 
having suitable voltage and temperature ratings, 
b) insulating tubing or sleeving used to cover a 
splice. 
Compliance is checked by inspection. 


202 RESISTOR CODING 


The vehicle connector and plug of configurations type 
2 shall be provided with coding resistors (Rc) to define 
the maximum current capability of the cable assembly 
and vehicle connector and plug. 


The resistor values and tolerances shall be as specified 
in B-2 of IS 17017 (Part 1):2018 - "Circuit. for 
simultaneous proximity detection and current coding". 


Compliance is checked by inspection. 
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STANDARD SHEETS CONFIGURATION TYPE 2 STANDARD SHEETS 2-II 
( Clause 9.1 ) 
63 A,415 V THREE-PHASE OR 70 A,240 V SINGLE PHASE ACCESSORIES 


OVERVIEW 


The standard sheets 2-П apply to configuration type 
2: 63 А,415 V а.с. three-phase and 70 A, 240 V a. c. 
single-phase accessories. 


For configuration type 2, the following specifications 
are applicable: 


Interlocking and latching ofthe accessories is mandatory 

to prevent them from unintentional separation and 

breaking under load. The interlocking shall insure that 

the energy transmission is stopped before separation. 
NOTE — Interlocking can be performed by mechanical or 
electromechanical means . 

The interlocking means shall offer a feedback to show 

that the mechanism is in correct engagement. At least 


one latching means shall be provided. The feedback 
can be offered for example by a supplementary contact. 


The pilot function shall be realized by implementation 
of “Control Pilot function through a control pilot 
circuit using PWM signal and a control pilot wire” as 
described in Annex A of IS 17017 (Part 1):2018. 


Proximity detection and current coding shall be 
implemented according to “Circuit for simultaneous 
proximity detection and current coding” as per B-2 of 
IS 17017 (Part 1):2018. 


Interoperability of configuration type 2 accessories is 
indicated in Table 203. 


Standard Sheets 2-IIg and 2-IIh define packaging 
rooms to ensure compatibility. 


Table 203 Interoperation of Configuration Type 2 Accessories 


Accessory” Plug (mode 3) Vehicle Inlet Vehicle Inlet 
Sheet 2-IIb (all modes) Sheet 2-IId (modes 2 and 3) Sheet 2-IIf 
Socket-outlet (mode 3) Sheet 2-Па Yes n. a? n. a? 
Vehicle connector (mode 1) Sheet 2-Пс No? Yes No? 
Vehicle connector (modes 2 and 3)Sheet 2- Пе No? Yes Yes 


P Type 2 accessories shall only be used in the modes as listed in this tabulation. 


2 Interoperability excluded by mechanical coding. 
3) Interoperability excluded by gap in control pilot circuit. 


? Fixed accessories cannot be connected together. 
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STANDARD SHEET 2-IIa 
( Clause 9.1 ) 


Sheet 1 
SOCKET-OUTLET 
63 A, 415 V THREE-PHASE OR 70 A, 240 V SINGLE PHASE 


411 -0.4 32 
к 
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rest — 
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S € 17 VA 
1 2 
5 à 224 
© = 
L3 2 
А 
C 
А-А ИЙЕ! pee 
d 
SSS 
АУ 
Кеу 
а Latching means construction to customer's decision 
b Optional drain hole 
c Sealing area (optional sealing). The plug area from 11 to 16,7 has to be kept free of shrinkage, 
tool cuts and ejector marks. See 2-IIb sheet 1. 
d Tip of sleeves chamfered for easy insertion 
e Contact point 
NOTES 


1 Undimensioned radii: R 0.5 mm to 0.7 mm 


2 For single phase socket-outlets, contacts L2 and L3 including the surrounding insulation can be omitted 
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STANDARD SHEET 2-Па 


( Clause 9.1 ) 
Sheet 2 ( Continuation of Sheet 1 ) 
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Preferred area for optional shutter. Mechanism might exceed this area. 


b Latching means positions. At least one Latching means provided. 


NOTE — Undimensioned radii: R 0.5 mm to 0.7 mm 
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STANDARD SHEET 2-IIb 
( Clause 9.1 ) 
Sheet 1 


PLUG 
63 A, 415 V THREE-PHASE OR 70 A, 240 V SINGLE PHASE 


x 
ж LP 120.3]A [B [C | 
Ф [@0.3]А |B |c | 


44.540.2 
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o 
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[m 
Key 
a Sealing area, free of sinkage, toolcuts and ejectors. 
NOTES 


1 Surface roughness in sealing area: Ва=0,7 шп 
2 Undimensioned radii: R 0.5 mm to 0.7 mm 


3 For single phase plugs the contacts L2 and L3 can be omitted. 
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STANDARD SHEET 2-IIb 
( Clause 9.1 ) 
Sheet 2 ( Continuation of Sheet 1 ) 
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Key 
a Isolated cap 
No sharp edges acceptable at the transition region 
The cavity shall have a rectangular shape with smooth edges with the dimensions indicated and shall 
be within the prescribed limits over the distance <14.5 mm. Beyond this, limits of the cavity may have 
a different shape and different dimensions. 
d The cavity shall have a rectangular shape with smooth edges with the dimensions indicated and shall 


be within the prescribed limits over the distance <212 mm. Beyond these limits the cavity may have a 
different shape and dimension. 


NOTE - Undimensioned radii: R 0.5 mm to 0.7 mm 
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Key 


d 


NOTES 


STANDARD SHEET 2-IIc 
( Clause 9.1 ) 


Sheet 1 
VEHICLE CONNECTOR 


63 A, 415 V THREE-PHASE OR 70 A, 240 V SINGLE PHASE 


um 48.3 0.2 
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АП the domes may be shortened by 17.8 mm if a shutter is used 
Tip of sleeves chamfered for easy insertion 
Contact point 


Sealing area free of sinkage, toolcuts and ejectors 


1 Undimensioned radii: R 0.5 mm to 0.7 mm. 


2 Surface roughness in sealing area: Ва=0.7 шп 


3 For single phase connectors the contacts L2 and L3 including the surrounding insulation can be omitted 


10 


IS 17017 (Part 2/Sec 2) : 2020 


STANDARD SHEET 2-Пс 


( Clause 9.1 ) 
Sheet 2 ( Continuation of Sheet 1 ) 
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NOTE - Undimensioned radii: В 0.5 mm to 0.7 mm 
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STANDARD SHEET 2-IId 
(Clause 9.1) 
Sheet 1 


VEHICLE INLET 
63 A, 415 V THREE-PHASE OR 70 A, 240 V SINGLE PHASE 
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Key 
a Latching means, construction to customers decision 
b Optional drain hole 
с Sealing area (optional sealing) 
NOTES 


1 Undimensioned radii: R 0.5 mm to 0.7 mm 
2 For single phase inlets the contacts L2 and L3 can be omitted. 


12 


IS 17017 (Part 2/Sec 2) : 2020 


STANDARD SHEET 2-IId 
( Clause 9.1 ) 
Sheet 2 ( Continuation of Sheet 1 ) 
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a No sharp edges acceptable at the transition region. 
b Isolated cap 
c Latching means positions. At least one latching means provided. 


NOTE - Undimensioned radii: R 0.5 mm to 0.7 mm 
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STANDARD SHEET 2-IIe 
( Clause 9.1 ) 
Sheet 1 


VEHICLE CONNECTOR 
63 A, 415 V THREE-PHASE OR 70 A, 240 V SINGLE PHASE 
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а. Tip of sleeves chamfered for easy insertion 
b Contact point. 
c Sealing area free of sinkage, toolcuts and ejectors 
NOTES 


1 Undimensioned radii: R 0.5 mm to 0.7 mm. 
2 Surface roughness in sealing area: Ва=0.7 um. 


3 For single phase connectors the contacts L2 and L3 including the surrounding insulation can be omitted. 
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STANDARD SHEET 2-IIe 
( Clause 9.1 ) 
Sheet 2 ( Continuation of Sheet 1 ) 
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NOTE - Undimensioned radii: R 0.5 mm to 0.7 mm 
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STANDARD SHEET 2-IIf 
( Clause 9.1 ) 
Sheet 1 


VEHICLE INLET 
63 A, 415 V THREE-PHASE OR 70 A, 240 V SINGLE PHASE 
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Key 
a Latching means construction to customer’s decision 
b Sealing area (optional sealing) 

NOTES 


1 Undimensioned radii: R 0.5 mm to 0.7 mm. 


2 For single phase inlets the contacts L2 and L3 can be omitted. 
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STANDARD SHEET 2-IIf 
( Clause 9.1 ) 
Sheet 2 ( Continuation of Sheet 1 ) 
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Key 
a Isolated cap 
b No sharp edges acceptable at the transition region 
6 Latching means positions. At least опе latching means provided. 


NOTE - Undimensioned radii : R 0.5 mm to 0.7 mm 
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STANDARD SHEET 2-Ilg 
( Clause 9.1 ) 


PLUG 
PACKAGING ROOM 


C-C A-A 
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NOTE - Plug body shape shall be within the shaded area. 
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STANDARD SHEET 2-IIh 


( Clause 9.1 ) 


VEHICLE CONNECTOR PACKAGING ROOM 
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NOTE - Vehicle connector body shape shall be within the shaded area. 
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ANNEXA 
( Foreword ) 


COMMITTEE COMPOSITION 
Electrotechnology in Mobility Sectional Committee, ETD-51 


Organization 


Department of Science And Technology, 
New Delhi, Delhi 


ABB India Limited, Faridabad, Haryana 


Amara Raja Batteries Limited, Tirupati, 
Andhra Pradesh 


Ashok Leyland Limited, Chennai, 
Tamil Nadu 


Ather Energy Private Limited, Bengaluru, 
Karnataka 


Automotive Component Manufactures 
Association of India (ACMA), New 
Delhi, Delhi 


Bangalore Electricity Supply Company 
Limited, Bangalore, Karnataka 


Bharat Heavy Electricals Limited, 
Lodhi Road, New Delhi 


Bajaj Auto Limited, Pune, Maharashtra 


Bosch Limited, Bangalore, Karnataka 


Castus Energy Solutions Private Limited, 
Chennai, Tamilnadu 


Center For Study of Science, Technology, and 
Policy, Noida, Uttar Pradesh 


Central Electricity Authority, R K Puram, 
New Delhi 


Central Electricity Regulatory Commission, 
New Delhi, Delhi 


Central Power Research Institute (CPRI), 
Bangalore, Karnataka 


CG Power and Industrial Solutions Limited, 
Ahmednagar, Gujarat 


Council of Scientific and Industrial Research, 
New Delhi, Delhi 


Delta Power Solutions (India) Private 
Limited, Gurgaon, Haryana 


DEN S O International India Private 
Limited, Gurgaon, Haryana 


Representative(s) 


Dr Samp Musasuir (Chairman) 


Suni DivyA KUMAR 


Suri NIRANJAN C 
SHRI JASMEET SINGH (Alternate) 


SHRI ARUN KUMAR GELLI 
Suri Huzera A. C. (Alternate Г) 
Ms SUCHISMITA CHATTERJEE (Alternate ЇЇ) 


SHRI SWAPNIL JAIN 
ӛнкі NisuaNT D. К. (Alternate I) 
SHRI CHENNASETTY PRASHANTH MANIKUMAR (Alternate I) 


Ms Pooja SHARMA 
SHRI Upay Harite (Alternate) 


SHRI ANIL KUMAR DsouzA 


SHRI IMRAN MANSURY 
SHRI PUSHKAR KHAKHA (Alternate) 


Dn Рнилр Jose 
SHRI ARVIND KUMBHAR (Alternate) 


SHRI PRADEEP RAMACHANDRA 
SHRI HARIPRASAD GOWRISANKAR (Alternate Г) 
SHRI SANJAY Kuatri (Alternate П) 


SHRI SIVAM SABESAN 


Dr MnibULA Dixit BHARADWAJ 
SHRI AUMKAR BORGAONKAR (Alternate I) 
SHRI ARUNESH KARKUN (Alternate II) 


SHRIMATI VANDANA SINGHAL 
Ms SEEMA SAXENA (Alternate) 


Suri М. M. CHAUDHARI 
Dr KULDEEP SINGH RANA 


SHRI А. SUDHAKARAN 
SHRI SANDEEP R. BACHKAR (Alternate) 


Dn R. P. ALovsius 
Ms Priyanka Jan (Alternate I) 
SHRI ATUL SURESH SOMKUWAR (Alternate II) 


SHRI AKSHAYE BARBUDDHE 
SHRI В. Ом PRAKASH (Alternate) 


SHRI NOEL ALEXANDER PETERS 
SHRI ALOK Kumar (Alternate Г) 
Ms ALKA SHARMA (Alternate П) 
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Organization 


EV Motors India Private Limited, Noida, 
Uttar Pradesh 


Exicom Tele-Systems Private Limited, 
Gurgaon, Haryana 


Fortum India Private Limited, Gurgaon, 
Haryana 


Hero MotoCorp Limited, Jaipur, Rajasthan 


Honda Cars R and D India, Gautam Budh 
Nagar District, Uttar Pradesh 


Honda Motorcycle and Scooter India Private 
Limited, Gurugram, Haryana 


India Smart Grid Forum, Chanakyapuri, 
New Delhi 


India Yamaha Motor Private Limited, 
Uttar Pradesh, India 


Indian Electrical and Electronics 
Manufacturers Association, 
New Delhi, Delhi 


Indian Institute of Technology (IITB), 
Mumbai, Maharashtra 


Indian Institute of Technology (IITM), 
Chennai, Tamil Nadu 


Infineon Technologies India Private Limited, 
Noida, Uttar Pradesh 


International Copper Association India, 
New Delhi, Delhi 


Mahindra Electric Mobility Limited, 
Bommanahalli, Bangalore 


Maruti Suzuki India Limited, Gurgaon, 
Haryana 


Masstech Controls Private Limited, Mumbai, 
Maharashtra 


Ministry of Heavy Industries, New Delhi, 
Delhi 


Narnix Technolabs Private Limited, 
Sector 13 R K Puram, New Delhi 
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Representative(s) 


Suri Упит BANSAL 
Suri Nicco Buasu (Alternate Г) 
SHRI VIKRAM Ситі (Alternate П) 


SHRI AKSHAY AHUJA 
Suri P. M. Ѕічсн (Alternate) 


SHRI AWADHESH KUMAR JHA 
SHRI CHINMAY SHUKLA (Alternate I) 
SHRI ANKIT MAHESHWARI (Alternate ЇЇ) 


SHRI FEROZ ALI KHAN 
SHRI SUBRAT Kumar Dasu (Alternate) 


SHRI Кол TAMENORI 
SHRI ADISH AGGARWAL (Alternate I) 
Suri S. MurHU Kumar (Alternate П) 


SHRI SURAJ AGARWAL 
SHRI SANDEEP MISKEEN (Alternate I) 
SHRI VIPIN SHARMA (Alternate П) 


SHRI Кел KUMAR PILLAI 
SHRI SHUVAM SARKAR Roy (Alternate) 


SHRI SANJEEV CHUGH 
ӛнкі J. EMMANUEL (Alternate) 


SHRI МозТАЕА Wasip, Meher Capacitors, Bengaluru 
SHRI VIVEK Arora (Alternate Г) 
Suri PANDE J (Alternate П) 


PROF SAGAR MITRA 
PROF VENKATASAILANATHAN RAMADEIGAN (Alternate I) 
PROF KISHORE CHATTERJEE (Alternate ЇЇ) 


Dr PRABHJOT KAUR 
Ms АмтнА DHIANESHWAR (Alternate) 


SHRI RAKESH SHARMA 
SHRI DEBDAS GOSWAMI 


Dr ALLABAKSH NAIKODI 
SHRI SREEJAKUMAR Nair (Alternate) 


SHRI GURURAJ В АУ! 
SHRI Amit Внавті (Alternate Г) 
SHRI SUMIT Kumar (Alternate П) 


SHRI ANURAG РАТИ, 
SHRI SUBHASH М Parit (Alternate I) 
SHRI BHUSHAN ВНАВАМВЕ (Alternate II) 
SHRI A. A. DESHPANDE 
Automotive Research Association of India, 
PuneMaharashtra 
Suri М. M. Desai (Alternate) 
Automotive Research Association of India, Pune. 
Maharashtra. 


SHRI NARANG N. KISHOR 
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Organization 


Panasonic India Private Limited, Gurugram, 
Uttar Pradesh 


Phoenix Contact India Private Limited, 
New Delhi, Delhi 


Rajasthan Electronics and Instruments 
Limited, Jaipur, Rajasthan 


Renault India Private Limited, 
Kancheepuram District, Tamilnadu 


Siemens Limited, 
Navi Mumbai, Maharashtra 


Society of Indian Automobile Manufacturers, 
New Delhi, Delhi 


Tata Motors Limited, Pune, Maharashtra 


Tata Power Company Limited, Mumbai, 
Maharashtra 


Tata Power Delhi Distribution Limited, 
Kingsway Camp, Delhi 


Tech Perspect Software Private Limited, 
Noida, Uttar Pradesh 


The Energy and Resources Institute, 
New Delhi, Delhi 


Toyota Kirloskar Motor Private Limited, 
Ramanagara District, Karnataka 


TVS Motor Company, Harita, Hosur 


UL India Private Limited, Whitefield, 
Bengaluru 

Vision Mechatronics Private Limited, Thane 
(W), Maharashtra 

In personal capacity (506/2 Kirti Apartments, 


Mayur Vihar Phase 1 extension, 
Delhi — 110 091) 


Representative(s) 


SHRI ATUL ARYA 
SHRI SHAILESH Kumar Duprey (Alternate 1) 
ӛнкі YOGESH Kumar (Alternate ID 


Suri Amit TYAGI 
ӛнкі ALOK AGGARWAL (Alternate I) 
ӛнкі Amit SHARMA (Alternate II) 


Suri A К JAIN 
Suri R К Gupta (Alternate I) 
Suri D К Gupta (Alternate П) 


Suri VijAY DINAKARAN 
SHRI RAJENDRA Кних (Alternate) 


SHRI Втруот MAZUMDAER 
SHRI AMIT КЕКАВЕ (Alternate) 


SHRI PRASHANT K. BANERJEE 
SHRI SAURABH ROHILLA (Alternate) 


Dr Алт KUMAR JINDAL 
Dr Rasa Munusamy (Alternate Т) 
MR бихи, МАСРА (Alternate П) 


SHRI PARESH BHATT 
М5 NUSHREEN Анмер (Alternate I) 
SHRI Manos Kumar (Alternate П) 


Dr С. GANESH Das 


SHRI SUMIT AHUJA 
ӛнкі RAMESH Arora (Alternate Г) 
SHRI VISHAL SHARMA (Alternate II) 


SHRI ALEKHYA DATTA 
Dr SHASHANK Vyas (Alternate I) 
SHRI NEsHWIN Ropricues (Alternate П) 


SHRI CHANNAPPA REVADI 
ӛнкі Ragu М (Alternate T) 
Suri М. SucHINDRAN (Alternate П) 


Dr S. JABEZ DHINAGAR 
SHRI RAVINDAR Naik (Alternate) 


SHRI V MANJUNATH 
SHRI Маміѕн KOTHARI (Alternate) 


Dn Rasui GUPTA 
Мк Buarat Gupta (Alternate) 


SHRI P. К. MUKHERJEE 


BIS Directorate General SHRI RAJEEV SHARMA, SCIENTIST ‘F’ AND HEAD (ETD) 


[ REPRESENTING DIRECTOR GENERAL, BIS ( Ex-officio ) | 


Member Secretary 


Suri P. V. MATHEW 
Scientist ‘E’ (ETD), BIS 
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Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
‘BIS Catalogue’ and ‘Standards: Monthly Additions’. 


This Indian Standard has been developed from Doc No.: ETD 51 (15094). 


Amendments Issued Since Publication 


Amend No. Date of Issue Text Affected 


BUREAU OF INDIAN STANDARDS 


Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 

Telephones: 2323 0131, 2323 3375, 2323 9402 Website: www.bis.gov.in 

Regional Offices: Telephones 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg | 2323 7617 
NEW DELHI 110002 2323 3841 

Eastern: 1/14 С.Т.Т. Scheme VII M, V.I.P. Road, Kankurgachi | 2337 8499, 2337 8561 
КОГКАТА 700054 2337 8626, 2337 9120 

Northern : Plot No. 4-A, Sector 27-B, Madhya Marg | 265 0206 
CHANDIGARH 160019 265 0290 

Southern : С.І.Т. Campus, ГУ Cross Road, CHENNAI 600113 | 2254 1216, 2254 1442 

2254 2519, 2254 2315 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) | 2832 9295, 2832 7858 

MUMBAI 400093 2832 7891, 2832 7892 


Branches: AHMEDABAD. BENGALURU. BHOPAL. BHUBANESHWAR. COIMBATORE. 
DEHRADUN. DURGAPUR. FARIDABAD. GHAZIABAD. GUWAHATI. 
HYDERABAD. JAIPUR. JAMMU. JAMSHEDPUR. KOCHI. LUCKNOW. 
NAGPUR. PARWANOO. PATNA. PUNE. RAIPUR. RAJKOT. VISAKHAPATNAM. 


Published by BIS, New Delhi 


